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Coastal Marsh Declines MACWANS

* Losing ~1 acre per day in RS
the Delaware Estuary ‘ =4

e Losses due to various
stressors
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The Mid-Atlantic Coastal Wetland Assessmeént

Integrated monitoring of tidal wetlands for

water quality, habitat management, and ~ & I
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climate/restoration planning e

rrrrrrrrrrrrrrrrr

DELAWARE

/B

\ B Barnecar Bay
J | PARTNERSHIP

Tier1
Landscape

Tier 2
Rapid Ground

Tier 3
Studies

Tier4

Monitoring

THE ACADEMY
OF NATURAL SCIENCES
of DREXEL UNIVERSITY

Remote
Sensing

Ground-
Truthing

Intensive
Studies

Station
Monitoring



"EIRIEY A Tier 1 — Landscape Censu

Mid-Atlantic Coastal Wetlands Assessment
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VERIEL A Tier 2 — Rapid Assessments

Mid-Atlantic Coastal Wetlands Assessment

- * PDE/BBP/DNREC has assessed
== the condition of >400 points
since 2010 (Mid-TRAM)
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VEIRIEY 2 Tier 2 — Rapid Assessments

Mid-Atlantic Coastal Wetlands Assessment

Stressor-response relationships vary widely,
with lots of interactions Watershed

— Barnegat Bay Morth
— Barnegat Bay South

B3 Broadkil

— Christina
° MOquItO d|tCh|ng * Crosswicks

- Maurice
* Nutrient loadings B3 Mispilion

Substrate Softness B3 PA Tidal

* Hydrology alterations

* Fill, Point sources
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WKL 2 Tier 3 - Intensive Studies

Mid-Atlantic Coastal Wetlands Assessment

* Vulnerability assessments
* Ecosystem service studies
-+ Restoration tactic R&D



WKL D Tier 4 — Station Monitoring

Mid-Atlantic Coastal Wetlands Assessment

11 Stations installed
* Physical, chemical, biological
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Interesting Patterns

Are nutrient loadings affecting
ability to keep pace with SLR?

AG & BG Biomass
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Erosion vs. Accretion MACWAND

Mid-Atlantic Coastal Wetlands Assessment

Majority of Net Accretion |
marshes are

net eroding

'S O —— N ¥ N
from Tier 2
rapid
assessments,
shoreline metric o a—
Watershed
\ 4 Barnegat Bay North
) Barnegat Bay South
Net Erosion Broadkill
_- ¥ Partnership for the Christina
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Two Decline Patterns MACWANS

Mid-Atlantic Coastal Wetlands Assessment

Edge Erosion (Horizontal) Interior Drowning (Vertical)

> 1 m per year edge loss

e .

Source: Riter and Kearney 2009
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Future Challenges i
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MACWA Refe rence Data Vertical Growth Range of Spaitina alternifiora at North Inlet

Upper Tidal Frame 62 cm

10 cm difference in elevation
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Wil Thdal Wetlands Keep Pace with SLR?.

Disturbance Elevated

Storms
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Drowning (Vertical Loss)

Partnership for the
DELAWARE
ESTUARY

* Plants Have Optimal Growth Ranges

MHW

Approximate Growth Range
S. alterniflora

s | el iR s MW
i e iR R —gzgri:"as I
sl S s
LAY T feeiist XLy b I
i 3 J—‘ﬁi'ﬂj J—‘ﬁi'ﬂj i 3
S A e
‘ 1373 'j. 'ju i
i ‘*.ii TR THAFELY !{Ji_x AT !{Ji_x i ‘*.ii 2

------------------------------------------------------------------ MLW

Slide adapted from James Morris



DELAWARE
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Drowning (Vertical Loss)

. plants can grow taller at first....
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Drowning (Vertical Loss)

Partnership for the
DELAWARE
ESTUARY

But eventually succumb

MHW

MW
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Elevation Capitol

A

Elevation Change

m—— [\lean Sea Level

== [\arsh Platform

Gaining Elevation

.

Time > £

Partnership for the
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Elevation Capitol

Optimal Vulnerable Optimal

Elevation Change

Time > ~ >
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- Coastal Wetland Projects
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Post-Sandy Lessons
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Flooding and storm damage was lower adjacent to ESTUARY
protective coastal wetlands and dunes
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Habitat Benefits MACWAND

Mid-Atlantic Coastal Wetlands Assessment

Takds W2 Maschel §irem Bech lam wns mead

Coastal Storm

: : Resilience
Risk Management Fur ction Multi-

Benefits® Adaptive

s

Aggregated Measure Type! | Category®
. Wave .
Flooding Attenuation Erosion Capacity*

" ) : ’_. "I" """- - " .. 7, | | mm-ﬁ:u
Deployable floodwalls STR bedium Mone
Floodwalls and levees STR High Low
Shoreline stabiiration |seawalls, -
revetments, bulkheads) <TH Low High

B0 T PNGEN Y T ————

Living shorelines STR/NNBF Low Kledium

Overwash fans (e.g.. back bay .

tidal flats fans) MNMEF Low Medium

Berls MNMEBF Low Medium

Submerged aguatic vegetation MMEF Low Laow

Wetlands NNEF Lo Medium  \Medum | High | High 4

_ http://www.nad.usace.army.mil/Portals/40/docs/NACCS/NACCS_main_report.pdf
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Enhancement Tactics e

What Tactics?
Where Best?

' ?
Sediment Placement  Successful:




Sediments are a Critical Feature of the Delaware Estuary

DELAWARE ESTUARY
REGIONAL SEDIMENT MANAGEMENT PLAN

Technical Report for the v - ) Climate Change and the
Delaware Estuary & Basin <3 N R PR A A B Delaware Estuary

Three Case Studies in
Vulnerability Assessment and Adaptation Planning
A comprehensive long-term master plan to identify a new
sediment management program. procedures and management
practices with regionally-targeted goals. objective and
strategies

i o E/ o A =N\ A Publication of the : ?
e i N Q D 2UN05@o \RcA e

June 2010




Beneficial Use
Why Needed?

Marshes need sediments

E
=
-
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More sediment is removed from
the system by dredging than is
replaced via river inputs

Sediment deficits can lead to
marsh drowning




Restoration and Beneficial Use

"‘: BENEFICIAL USE "‘:

CONFINED e .
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eppers Creek,
9/25/13
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Slide from Burke 2010



Investment in Delaware Valley Lags

Federal Dollars (in Millions)

Great Lakes

Puget Sound

Chesapeake Bay
Long Island Sound
San Francisco Bay

Gulf of Mexico

Lake Champlain

Delaware River & Estuary

25 50 75 lﬂ%—llﬁ 450 475 500

Fig. 8.8. Comparison of US EPA federal spending in FY2010 on environmental
management and restoration in nine major water bodies in the United States (from

Strackbein and Dawson 2011)

Despite Tough
Times,...

High Potential
for Beneficial

Outcomes
from Natural
Infrastructure
Investment

http://delawareestuary.org/science_programs_state of the estuary treb.asp



Deciding What to Do Where

Hierarchical Analysis - >
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DELAWARE
ESTUARY

Landscape Planning >> Local Project Designs *
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Planning - Hierarchical Analysis -

Partnership for the
DELAWARE
ESTUARY

1. Regional Prioritization

Regional Restoration Initiative

A 4

2. Remote Sensing Analyses, Models

Regional Restoration Initiative

Blueprint for the Delaware Estuary

3. On-the-Ground Assessment

¥

4. Project Concepts > Project Plans

5. Monitoring 6. Implementation
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Planning - Hierarchical Analysis -

Partnership for the
DELAWARE
ESTUARY

1. Regional Prioritization Dredging Layer

Regional Restoration Initiative

A 4

2. Remote Sensing Analyses, Models

Locate Opportunities

A4

3. On-the-Ground Assessment

4. Project Concepts > Project Plans

5. Monitoring 6. Implementation




How to Judge Marsh Impairment? MA[IWA@

Mid-Atlantic Coastal Wetlands Assessme

Observations

« Wetland impairment can stem from diverse causes

Pools, pannes, and short vegetation occur in healthy marshes

Deficits in Elevation Capital (vertical vulnerability) are not
always caused by lack of sediments

Sediment application (TL) can help or harm a marsh

Sediment impairment and TL opportunities should be L
identified with care using ecological reference datasets ﬁ.ﬁ
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Planning - Hierarchical Analysis P

Partnership for the
DELAWARE
ESTUARY

1. Regional Prioritization

Regional Restoration Initiative

A 4

2. Remote Sensing Analyses, Models

Restoration Explorer Tool

A4

3. On-the-Ground Assessment

~ MarshFutwes
o ’ .

4. Project Concepts > Project Plans

5. Monitoring 6. Implementation



Marsh Futures Site Assessment BuLBIIL

Mid-Atlantic Coastal Wetlands Assessme

Goal: Develop a field-based rapid assessment method to
guide suitable projects that enhance salt marsh integrity

Outcomes:
Vulnerability M Local Site
HineTanliity viabs . Planning
- reflect horizontal/vertical processes
* Project Guidance Maps Ve”f'_e(_j
- reflect temporal/spatial needs Conditions
~ M

ESTUARY



1. Select Marshes of Interest e
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Maurice River .
Fortescue N ;
Moneylsland_GandysBeach < s

BaySIPP Areas of Interest

Sowes: S, DigRal@lobe, PsoEys, beubsd, USHA, USH B, AEX, @ svimapping, Asrogrid, I8N, 18P, swrleiops,
and ths 212 Ussr Comununtiy
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2. Desktop Analyses .

Shoreline
Change
Analysis

\mural Lands Trust Analysis using USGS Digital Shoreline Analysis System

\"\



3. Rapid Field Assessments MACWANS

Mid-Atlantic Coastal Wetlands Assessment

Physical —elevation, slope, erosion, substrate firmness

Biological —blade height, light penetration

0.3- 1 1

Typical + Anomolous

:_ /f\ _

I I I I I I
0 5 10 15



4. Vulnerability Mapping MACWANS

Mid-Atlantic Coastal Wetlands Ass

Use anomalies as weights to  Elevation Capital Mapping

adJUSt elevation scores Weighted measures are unitless

Vulnerable to Drowning




4. Vulnerability Mapping MAEWAQ

g §
Drowning Risk "é& * &
Wil /A

‘Elevation Elevation Capital

Erosion Risk

Shoreline Retreat Rates




5. Project Guidance Mapping MAEWA@

Mid-Atlantic Coastal Wetlands Assessme

Wh ere W| II Fortescue BaySIPP AO| S High Marsh Containment
- @ n=807 points Thin-layer Enhancement

Varlous I Hybrid Living Shoreline

|nVEStm entS Bio Living Shoreline

yield greatest

outcomes?

What should be
the sequence of
Interventions?




Results — Vulnerability Maps MAGWA@

Edge Erosion Risk
Maurice >> Fortescue > Money Island

Interior Drowning Risk
Fortescue > Money Island > Maurice

Hydrological Impairment
Money Island > Fortescue > Maurice




MACWAND

Maurice:
Living Shorelines (aggressive mix needed)

Fortescue

Thin Layer Sediment (in low spots)
High Marsh Containment
Living Shorelines (to maintain)

Money Island

Hydrological Connectivity? (more study needed)
High Marsh Containment R
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Partnership for the
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1. Regional Prioritization

Mispillion Conceptual Plan Profile

Salt Marsh Habitat Enhancemnt with Coir Fiber Logs and
Natural Existing Oyster Reef Extension Using Wave Attenuation Devices (WADS)

On Platfo 16" (40cm) colr logs will be Installed to ralse elevation of the mud flat water-ward
"""" of marsh batween MW and MHW, the optimum rowing range for Spartina alternifiora.

2. Remote Sensing Analyses, Models

3. On-the-Ground Assessment

Top View

4. Project Concepts > Project Plans

““I“I“‘

5. Monitoring 6. Implementation
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Delaware Estuary Living Shoreline Initiative £

Partnership for the
DELAWARE
ESTUARY

Camden

Completed Projects

Funded and Pending Projects
Funded Projects t"’“‘_. .. 4

Proposed Projects . e o

Mispillion

Matts Landing.
R
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e

United States Department of the Interior
U.SGeological Survey




Recent Living shorelines

Partnership for the
DELAWARE
ESTUARY
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Project Monitoring Linked to MACWA E

Partnership for the
DELAWARE
ESTUARY

1. Regional Prioritization

Regional Restoration Initiative

A 4

Approach

Thes x n boed specirum o monibring oo Do
recEEng ahEch i s ety BT mpESeTsans mra
TR DEDEC TN QOEE. O DU s mccksml
monEterEaote. Tha foiseimz mess reprenence B Eap-esns
Rt e oI (o Seessm @ naiaka
ey . Tha eiceiny sechome cecriba asch map

DD

2. Remote Sensing Analyses, Models

Restoration Explorer Tool

3. On-the-Ground Assessment

Marsh Futures SelectMetrics
Coneldarations
4. Project Concepts > Project Plans s

Detailed Field Surveys, Ecology + Engineering Select Methods

5. Monitoring 6. Implementation

Apply Monitoring Framework, Pre and Post

I Vo T U OR L



Matts Landing, NJ
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Is8 Maurice River, NJ di
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“Failed” living shoreline installed in 2008-2010

Untreated Area

s Treated Area - COIR
logs gone butstill
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M Living shoreline Monitoring Framework P =

Partnership for the
DELAWARE
ESTUARY

Goal-based
_ Approach
Thars o & boed spscinum of meniboring oo, [Tecmions
4 Supplomcntal\ ﬂ:mn-:-ﬂ.:dﬂmin

MF(ﬁ(S \ mml‘ml::rrﬂw.—ﬁhm

meonioring Een. Tha iceng actioms cenoribs asch =g
/ Shoreline
Stabilization

DD

Select Metrics

Conekarationa

+

Select Methods

ish & Wildlife
Enhancement

Water Quality
Enhancement

Supplemental
Metrics

Supplemental
Metrics




PARTNERSHIP FOR THE
DELAWARE ESTUARY, INC

| = Mispillion LS Monitoring

~ ™

Partnarship for the

DELAWARE
ESTUARY

MetricType | Attribute | Goal | Metric____| ___ Methods |

Physical

Physical

CO e Metr| CS Core Physical

S EREIN  Physical

S EGEEIN Physical

Shellfish

Core Biological

Vegetation TR ciological
Biological

Sedimentation —

Structural Integrity CT Biological

Core Chemical
Core Chemical
Core Other
Other
Core Other
Core Other
Core Other
Core Other
Core Other

Shoreline Stabilization
Shoreline Stabilization

Shoreline Stabilization
Shoreline Stabilization

Shoreline Stabilization
Ecological Enhancement
Ecological Enhancement
Ecological Enhancement
Ecological Enhancement
Ecological Enhancement

Prevailing Environmental Conditions
Prevailing Environmental Conditions
Structural Integrity of Materials
Structural Integrity of Materials
Structural Integrity of Materials
Structural Integrity of Materials
Disturbance

Disturbance
Photo Documentation

Elevation Change
Contiguous
Vegetated Edge
Sediment Capture
Bearing Capacity

Sediment Accretion

Vegetation
Robustness
Vegetation Integrity

Extent of Bivalve
Communities
Extent of Bivalve
Communities
nhibition ot " Critter
Movement

Temperature
Salinit
Coir Logs
Coir Mats

Shellbags
Hardened Structures

Anthropogenic
Wildlife

RTK
RTK

RTK
Slide Hammer

Feldspar Marker
Vegetation Board

Blade Height

Lip Counts
Oyster Reef Extent
Shell Bag
Recruitment
Presence/Absence o
Trapped “Critters”

YSI
YSI
Observation
Observation
Observation
Observation

Observation
Observation
Camera
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Statistical Approach = BACIR i

Partnership for the

DELAWARE
ESTUARY

Before — After - Control — Indicator - Reference

Mispillion Site

Marsh
Treatments = e PO 7o e

Control Areas
— Transecty

—-— | 0gs

Oyster
Breakwater

Treatment 2

Controls

Five sampling plots will be located on each transect at Treatment 1
and six.sampling plots will be located on transects at Treatments 2 & 3
At Treatment 1: plot one Is located In front of the treatment
Plots 2 and 3 are spaced at equal distances within the treatemnt area
—_ Plot 4 is located on the existing marsh edge; and Plot 5 is located
Reference — h In the High Marsh behind the treatment

- At treatments 2 and 3 there will an additional Sampling Plot located

at MLW on the existing oyster reef (Treatment 2) and where oyster

nearest e T casties and shell bags will be placed (Treatment 3)
. > ®oe Control area plots will be configured in the same fashion at the same intervals
M ! CW ! = B Each treatment area control Is located adjacent to each treatment area




§Li Mispillion LS Results - Physical

DELAWARE
ESTUARY

Did Sediment Collect?

m 6/14 3/15
= 1114  10/15

Yes

1.0

|

Treated areas
gained elevation

0.8

Untreated areas
continued to lose
elevation

04

Mean Elevatiom Above MLW (-0.8m)
0.2 0.6

Control Impact

Treatment
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Mispillion LS Results - Biological

e rorne BETUARY

Did Plants Survive?

.



58 Mispillion LS Results - Biological

DELAWARE
ESTUARY

Did Shellfish Colonize Structures?

200
|

= 2014

Yes m 2015

Good oyster
recruitment in 2014,
better in 2015

150
|

100
|

Mussel data still being
analyzed

Oyster Spat Density (#/m*2)

50

Lower Upper



Next Steps for Marsh Futures

« Refine Metrics to reflect
different types of
vulnerabilities

« Streamline field efforts to
more rapidly assess sites
or expand to larger areas

Breaks for
weighting
based on
MACWA
datasets

EEEEEE

Partnership for the
DELAWARE
ESTUARY




Conclusions MAEWA@

Mid-Atlantic Coastal Wetlands Assessment

e Tidal wetlands are vital for coastal resilience in the
Delaware Estuary region, but are in decline

e Well-designed restoration projects are needed and should
address specific ecological impairments

e Marsh Futures is an example method for providing project £
guidance using ecological datasets '

e Beneficial use of dredged sediments can help address
certain types of marsh impairment if carefully deduced and
matched to ecological needs; but there is risk of harm

e Most tidal wetland decline is due to edge erosion, and
restoration of lost and degraded marsh edges may offer
greater bang for buck compared to platform elevation




For More Info
PDE Report No. 15-03. Marsh Futures: use of scientific survey tools to

assess local salt marsh vulnerability and chart best management practices

and interventions. http://delawareestuary.org/sciencereports
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http://delawareestuary.org/sciencereports

